Objective: Sexual minority women (lesbians, bisexual women, and women who partner with women) experience high rates of trauma exposure, are more likely to develop posttraumatic stress disorder (PTSD), and have high rates of physical health problems compared with heterosexual women. The present study tested whether PTSD may be the mechanism through which trauma exposure affects self-reported physical functioning in this population. Method: In a sample of 857 sexual minority women, we examined the association between trauma exposure and worsening physical functioning (measured using the 12-item Short Form Health Survey) 2 years later, whether PTSD mediated this relationship, and if so, which PTSD symptom clusters best accounted for this mediation. Results: Results showed that more Criterion A traumatic events experienced (based on DSM-IV) predicted greater decline in physical functioning 2 years later, and PTSD symptoms mediated this relationship, explaining 73% of the total effect. The arousal/reactivity symptom cluster was the only significant mediator, explaining 68% of the total effect. Conclusions: Results show that PTSD, and arousal/reactivity symptoms in particular, may be the mechanism through which traumatic events negatively impact self-reported physical functioning. These findings provide further evidence that, for this at risk population, treating PTSD as soon as possible after onset may improve long term physical functioning.
Sexual minority women (lesbians, bisexual women, and women who partner with women) are identified by the Institute of Medicine as a "health disparities" population (Institute of Medicine, 2011) . The most widely accepted explanatory theory is that this increased vulnerability is due to the experience of minority stress, or the impact of both internal and external aspects of the chronic social stress (e.g., harassment, discrimination) associated with being part of a marginalized community Meyer, 2003) . Sexual minority women have higher rates of certain types of trauma exposure, such as child maltreatment, intimate partner violence, and sexual victimization, relative to heterosexual women and gay and bisexual men (Katz-Wise & Hyde, 2012; Roberts, Austin, Corliss, Vandermorris, & Koenen, 2010; Rothman, Exner, & Baughman, 2011) . Both high rates of trauma exposure and the impact of minority stress have been associated with higher risk of developing Posttraumatic stress disorder (PTSD) among sexual minority women (Balsam, Rothblum, & Beauchaine, 2005; Gilman et al., 2001; Katz-Wise & Hyde, 2012; Roberts et al., 2010) . Relative to their heterosexual counterparts, sexual minority women also experience a greater variety of health conditions and limitations (Cochran & Mays, 2007; Sandfort, Bakker, Schellevis, & Vanwesenbeeck, 2006) , such as higher rates of obesity, breast cancer, and risk factors for cervical cancer (Boehmer, Bowen, & Bauer, 2007; Case et al., 2004; FredriksenGoldsen, Kim, Barkan, Muraco, & Hoy-Ellis, 2013) . In general population studies of presumed heterosexual samples, exposure to traumatic events has been associated with increased risk for a range of negative physical health outcomes including chest pain, heart failure, respiratory issues, and other health concerns (Resnick, Acierno, & Kilpatrick, 1997; Spitzer et al., 2009; Walker, Newman, & Koss, 2004) although this relationship has not been explored among sexual minority women specifically.
One mechanism by which trauma exposure may affect physical health is through the development and maintenance of PTSD (Schnurr & Green, 2004) . PTSD has been associated with greater general health complaints and a number of negative physical health outcomes (Boscarino, 2004; Pacella, Hruska, & Delahanty, 2013) . Moreover, different PTSD symptom clusters (e.g., intrusions/reexperiencing, avoidance/numbing, and arousal/reactivity) may uniquely impact physical health. For example, among U.S. veterans who served in Iraq and Afghanistan, PTSD reexperiencing symptoms uniquely predicted reduced physical health func-tioning and higher experience of bodily pain whereas hyperarousal symptoms uniquely predicted lower feelings of energy/vitality (Asnaani, Reddy, & Shea, 2014) . In a study of female Vietnam era veterans, hyperarousal symptoms uniquely predicted health complaints beyond the other PTSD symptom clusters (Kimerling, Clum, & Wolfe, 2000) . In a sample of women with chronic PTSD, the reexperiencing cluster of PTSD was associated with higher self-reported physical health symptoms (Zoellner, Goodwin, & Foa, 2000) . Understanding which symptoms of PTSD predict worse physical health and functioning may help reveal the underlying biological mechanisms through which PTSD impacts physical health. For example, prolonged activation of stress response systems (O'Donovan, Slavich, Epel, & Neylan, 2013; Roy-Byrne et al., 2008) and poor health behaviors (Zen, Whooley, Zhao, & Cohen, 2012) have been proposed as mechanisms of the link between anxiety disorders or PTSD and diseases of aging and may map on to alterations in arousal and avoidance behavior respectively.
A number of prior studies have examined whether it is trauma exposure or PTSD symptoms that are most strongly related to poor physical health. While one study found the number of lifetime traumatic events individuals experience accounted for the relationship between PTSD symptoms and chronic medical conditions (e.g., arthritis or stroke; Sledjeski, Speisman, & Dierker, 2008) , other research supports the view that PTSD, as opposed to exposure to traumatic events alone, is more closely associated with poor health functioning and outcomes (Asnaani et al., 2014; O'Toole & Catts, 2008; Schnurr & Spiro, 1999) . Thus, PTSD symptoms may directly impact individuals' physical health more so than exposure to a traumatic event. With the exception of Schnurr and Spiro (1999) , who examined the longitudinal effects of overall PTSD symptom severity on self-reported physical health status in a sample of older male military veterans, prior analyses have been cross sectional thereby limiting the ability to estimate temporal precedence of predictors and mediators to more fully understand the effect of trauma exposure and PTSD on physical health outcomes. Although Schnurr and Spiro (1999) examined trauma exposure and PTSD symptom severity at one time point and health outcomes at a later time point, they did not control for health outcomes at the first time point, and were therefore unable to make rigorous inferences about the causal relationships implied by the mediation model.
To date, much of the research examining the relationship between trauma exposure, PTSD, and physical health has been conducted with male and female veteran populations (Boscarino, 2004 (Boscarino, , 2008 Frayne et al., 2011; Kimerling et al., 2000; Kubzansky, Koenen, Spiro, Vokonas, & Sparrow, 2007; Schnurr, Spiro, & Paris, 2000) . Although a much more limited literature to date, similar results have been found in civilian women and men with PTSD predicting increased health problems and complaints (Bedard-Gilligan, Cronce, Lehavot, Blayney, & Kaysen, 2014; Kaysen et al., 2008; Kimerling, 2004) . Given the context of minority stress, coupled with the high prevalence of trauma exposure, PTSD, and physical health problems among sexual minority women, understanding the relationship between trauma exposure, PTSD, and physical functioning in this population may be particularly important for strategic interventions related to both mental and physical health.
The current study aimed to examine the relationship between sexual minority women's self-reported trauma exposure, PTSD symptoms, and physical functioning. Three research aims were evaluated in a sample of sexual minority women. To replicate previous research, we first examined whether self-reported Criterion A traumatic event exposure was significantly associated with worsening self-reported physical functioning over time. Second, we tested whether overall PTSD symptom severity mediated the relationship between trauma exposure and worsening physical functioning. Finally, we tested the three symptom clusters of PTSD (intrusion, avoidance/numbing, and arousal/reactivity) based on the Diagnostic and Statistical Manual IV (DSM-IV; American Psychiatric Association, 2000) as mediators of the relationship between trauma exposure and worsening physical functioning. Our sample was comprised of young adults who selfreported their physical functioning using the 12-item Short Form Health Survey. Thus, the focus of the current analyses was on perceived physical functioning challenges occurring early in life (i.e., before health problems become chronic).
Method

Participants and Procedure
Data analyzed in the current study were collected as part of a larger study on high risk drinking in emerging adult at-risk women. A Federal Certificate of Confidentiality was obtained for the study and all study procedures were approved by the University of Washington's Institutional Review Board. One-thousand eighty three lesbian and bisexual women between the ages of 18 and 26 (M ϭ 20.88, SD ϭ 2.11) were recruited nationally using online advertisements on Facebook and Craigslist. In this sample, 40.5% identified as lesbian and 59.5% as bisexual. The ethnic distribution of the sample was 76% White, 13% African American, 4% Asian, 4% multiracial, and 3% other or no response. Twelve percent identified as Hispanic/Latina. Of the 444 participants who provided income information, 27% had an income less than $10,000, 35% between $10,000 and $30,000, and 38% over $30,000. Women who clicked on the online study advertisement were given an online consent form for the screening measure and following consent were administered a 5-min screening measure. This measure was completed by 4,119 potential participants. Eligibility criteria were as follows: residing in the United States, access to valid e-mail address, between the ages of 18 and 25, and selfidentified as lesbian or bisexual at the time of initial assessment. Participants who met these eligibility criteria (n ϭ 1,877) were sent a link to the baseline assessment. Once a participant logged into the baseline survey, they were shown a full consent form for the larger longitudinal study. Those who consented and completed the baseline assessment (n ϭ 1,083) were then followed over time and asked to complete repeat assessments at 12, 24, and 36 months following the initial assessment. Participants received $25 for the baseline assessment and $30 for follow-up assessments. For additional details on study methods, see Litt, Lewis, Rhew, Hodge, and Kaysen (2015) , Rhew, Stappenbeck, Bedard-Gilligan, Hughes, and Kaysen (2017) , and Wilson, Gilmore, Rhew, Hodge, and Kaysen (2016) .
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the two versions could not be reconciled, we were unable to use the baseline data in the mediation model. In addition, downstream health effects of PTSD symptoms due to chronically elevated autonomic arousal likely accumulate slowly over time. We therefore chose to maximize the amount of time between the measurement of the purported mediator and the change in physical functioning by examining change in health between 12 and 36 months (2-year period) as opposed to 24 and 36 months. Thus, the current analyses used data from the 12-and 36-month time points only, which we have termed Assessment 1 and 2-year follow-up (FU) respectively in the current article. The sample used for the current analysis included all participants assessed at either of these two time points (n ϭ 857). Participants in this sample were between 18-and 25-years-old (M ϭ 20.89), and 41.4% identified as lesbian and 58.6% as bisexual. The ethnic distribution of the sample was 80% White, 11% African American, 3% Asian, 4% multiracial, and 2% other or no response. Eleven percent identified as Hispanic/Latina. Of the 353 participants who provided income information, 27% had an income less than $10,000, 33% between $10,000 and $30,000, and 40% over $30,000. The sample analyzed did not significantly differ from the full sample on these demographics (ps Ͼ ϭ .112).
Measures
Traumatic Life Events Questionnaire. This 23-item measure (Kubany et al., 2000) assesses exposure to a broad set of potential traumatic events. Consistent with the DSM-IV criteria, for each item, participants are asked whether they experienced intense fear, helplessness, or horror. For the current analysis, we used a count of the total number of items endorsed for which participants also reported feeling fear, helplessness, or horror. The measure shows good temporal stability for the reporting of trauma exposure over time and is highly correlated with other self-report and clinician administered measures of trauma exposure (Kubany et al., 2000) .
PTSD Checklist Specific for DSM-IV (PCL-S).
This 17-item self-report measure (Blanchard, Jones-Alexander, Buckley, & Forneris, 1996) assesses severity of PTSD symptoms based on the DSM-IV criteria. Participants indicate how much they have been bothered by each symptom on a scale ranging from 1 (not at all) to 5 (extremely) in regards to their "worst traumatic event" identified on the Traumatic Life Events Questionnaire. The items were used to generate three subscales including intrusive, avoidance, and arousal/reactivity symptoms that map onto the symptom clusters of PTSD (Criteria B, C, and D respectively) in DSM-IV. Higher scores indicate more severe PTSD. Sample items include, "repeated, disturbing memories, thoughts, or images of the stressful experience," and "avoided activities or situations because they remind you of the stressful experience." The measure has strong diagnostic efficiency, and high convergent validity (r ϭ .93; Blanchard et al., 1996) . In the current sample, ␣ ϭ .95. In the current study, we used a modified version of the measure that includes three additional items that assess new criteria included in DSM-V.
Short Form Health Survey 12-physical health subscale. The SF-12 (Ware, Kosinski, & Keller, 1996) is a shortened version of the SF-36 -a measure of physical and mental health functioning that has been widely used and validated. The measure is comprised of eight subscales, which are used to calculate physical and mental health composite summary scales. The scale scores are population normed and have a mean of 50 and a standard deviation of 10. The current study examined only the physical component of the scale. Multiple calculation methods exist for this measure, and for the current study, we used the oblique item weights derived through confirmatory factor analysis from Farivar et al. (2007) . This scoring method treats physical and mental health as oblique constructs, meaning that the scoring does not force physical and mental health to be uncorrelated. The orthogonal method, on the other hand, artificially removes the correlation between the physical and mental health items. Because physical and mental health are actually correlated (which is the focus of the present article), the more commonly used orthogonal scoring method can distort the measurement. This is particularly true for clinical samples and when there is an interest in examining the association between physical and mental health (Niles et al., 2013) .
Data Analysis
Missing data. To reduce participant burden, secondary outcome measures were administered to only two thirds of the total sample. The Traumatic Life Events Questionnaire and PCL-S were primary outcomes and were administered to the entire sample. However the SF-12 was a secondary outcome. For secondary outcome measures, participants were divided into three equal sized groups and secondary measures were divided into thirds that were approximately the same length. Each group of participants received a random selection of two thirds of the secondary measures. Thus, only two thirds of the sample completed the SF-12. Sample sizes for the SF-12 at Assessment 1 and 2-year FU were 503 and 465, respectively. Sample sizes for the Traumatic Life Events Questionnaire and PCL-S at Assessment 1 were 806 and 765, respectively. We used a maximum likelihood (ML) estimation approach to include all participants with at least one of these measures available, and thus 857 total participants were analyzed. ML effectively handles missing data and has advantages over multiple imputation including greater efficiency, reproducible results, fewer decision points, and parsimony (Allison, 2012) .
Mediation models. All three research questions were assessed using path analysis structural equation modeling in Stata 13. In all three models, Physical Health Scale score at 2-year FU was the dependent variable and Physical Health Scale score at Assessment 1 was included as a covariate. For Research Question 1, the predictor was number of Criterion A events experienced prior to Assessment 1. For Research Question 2, Criterion A events at Assessment 1 was the predictor (X) and PCL-S at Assessment 1 was the mediator (M). The model is displayed in Figure 1 . For Research Question 3, Criterion A events at Assessment 1 was the predictor (X) and each of the three symptom clusters at Assessment 1 were included simultaneously as three mediators in the model (M 1 , M 2 , M 3 ). We examined age, race, and income as potential covariates in the mediation models, and results were unchanged. Thus, final models do not include these covariates.
Mediation models followed a modified longitudinal mediation approach (Cole & Maxwell, 2003) in which the initial value of the dependent variable Y is used as a covariate. However, because our predictor variable (number of Criterion A events) was a retrospective report of past events, and our mediator variable (PCL-S) This document is copyrighted by the American Psychological Association or one of its allied publishers.
assesses present symptoms of PTSD, we included measures of these variables at the same time point (Assessment 1) rather than using three separate time points for variables X, M, and Y. Full longitudinal mediation models using three separate timepoints assess whether the predictor X correlates with change in the mediator M. Because trauma exposure and subsequent PTSD symptom development (typical onset time is 3 months) most likely occurred prior to our measurement of these constructs, and the causal association is well established, we were uninterested in whether trauma exposure in the past predicted a change in PTSD symptoms between our two study timepoints. Thus, a model testing past trauma exposure and current PTSD symptoms at the same timepoint was more statistically and conceptually appropriate to test our research question. Significance of indirect effects was determined used percentile bootstrapped confidence intervals with 2,000 repetitions according to the guidelines of Hayes and Scharkow (2013) .
Results
Descriptive Statistics and Correlations
Means, standard deviations, and ranges of all variables included in the mediation models are displayed in Table 1 and correlations  among variables are shown in Table 2 .
Trauma Exposure, PTSD Symptoms, and Physical Functioning
Number of Criterion A events experienced at Assessment 1 was significantly associated with decreased physical functioning at 2-year FU controlling for physical functioning at Assessment 1 (b ϭ Ϫ.45, 95% CI [Ϫ.76, .15] ). Thus, each additional Criterion A event experienced predicted a one half point lower physical functioning score. To test our assertion that effects of trauma exposure develop slowly over time, we assessed whether trauma exposure at Assessment 1 significantly predicted worsening selfreported physical functioning at 1-year FU, and it did not (p ϭ .255).
As shown in Figure 1 , number of Criterion A events experienced at Assessment 1 significantly predicted higher PCL-S scores at Assessment 1 (b ϭ 2.82, 95% CI [2.43, 3.22]), and higher PCL-S scores at Assessment 1 significantly predicted poorer Physical Health Scale scores at 2-year FU (b ϭ Ϫ.12, 95% CI [Ϫ.18, Ϫ.07]). The indirect effect was also significant (b ϭ Ϫ.35, 95% CI [Ϫ.53, Ϫ.19]), and 73% of the total effect was mediated by PCL-S scores. When PCL-S scores were included in the model, the direct effect of number of criterion A events at Assessment 1 predicting Physical Health Scale scores at 2-year FU dropped from Ϫ.48 to Ϫ.13 and was no longer significant (95% CI [Ϫ.46, .20] ).
As shown in Figure 2 , number of criterion A events experienced prior to Assessment 1 significantly predicted higher severity in all three PCL-S symptom clusters at Assessment 1 (intrusion b ϭ .90, 95% CI [.77 , and 68% of the total effect was mediated through arousal/reactivity. When the three symptom clusters were included in the model, the direct effect of Criterion A event exposure at Assessment 1 and Physical Health Scale scores at 2-year FU dropped from Ϫ.45 to Ϫ.12 and was no longer significant (95% CI [Ϫ.45, .21] ). Analyses were also conducted using the four symptom clusters of PTSD based on DSM-5 criteria, and results were largely the same. Specifically, arousal/ reactivity was the only significant mediator of the association between trauma exposure and worsening physical functioning (b ϭ Ϫ.40, 95% CI [Ϫ.65, Ϫ.17]).
Discussion
The goal of the current study was to examine symptoms of PTSD as mediators of the association between exposure to traumatic events and poor self-reported physical functioning among sexual minority women in a longitudinal study. First, we found that the more Criterion A traumatic events a person was exposed to anytime prior to Assessment 1, the greater decline they had in physical functioning between Assessment 1 and the 2-year FU. Second, we showed that PTSD symptom severity measured at Figure 1 . The effect of trauma exposure at Assessment 1 on worsening physical functioning at 2-year follow-up is mediated by PTSD symptoms.
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Assessment 1 significantly mediated the effect of trauma exposure on worsening physical functioning with a large effect size. Finally, we identified that the arousal/reactivity symptom cluster of PTSD was the only symptom cluster that significantly mediated the relationship. Our finding that exposure to traumatic events predicted worsening self-reported physical functioning over time is consistent with a large body of literature showing links between trauma exposure, PTSD, and poor physical health (Boscarino, 2004 (Boscarino, , 2008 Frayne et al., 2011; Pacella et al., 2013; Schnurr et al., 2000; Sledjeski et al., 2008; Spitzer et al., 2009) . Our study however is the first to examine this research question in a sample of sexual minority women. Because this group of women typically reports far higher rates of trauma exposure compared to heterosexual women (Balsam, Rothblum, & Beauchaine, 2005) , it is particularly pressing to examine the long term effects this exposure may have among sexual minority women. In addition, sexual minority women typically have poorer physical health compared to heterosexual women (Cochran & Mays, 2007) . Our findings provide evidence for trauma exposure as one likely contributor to these health disparities.
We were also able to show that PTSD symptom severity, and particularly severity of arousal/reactivity, was a key mechanism of the link between trauma exposure and worsening self-reported physical health. This finding is particularly valuable as it identifies one mechanism by which trauma exposure "gets under the skin." This finding is consistent with theories proposing that exaggerated neurobiological sensitivity to threat leads to prolonged activation of biological stress systems (e.g., inflammatory system), which may thus increase the risk of developing diseases of aging such as cardiovascular, autoimmune, and neurodegenerative diseases (O'Donovan et al., 2013) . This finding also complements a prior study that showed a link between threat sensitivity symptoms of PTSD and poor immune functioning (O'Donovan et al., 2017) . Together, these studies suggest that targeting arousal/reactivity symptoms in particular might be preventative of more chronic physical health conditions, as measured by self-report perceptions of health and more objective measures of physical health. If it is not trauma exposure that negatively impacts physical functioning, but rather specific symptoms of PTSD, interventions that reduce these symptoms may result in improved physical functioning. In fact, there is some evidence in a sample of adults with mixed anxiety disorders including PTSD, that self-reported physical functioning is improved after individuals undergo cognitivebehavioral therapy targeting the primary anxiety disorder (Niles et al., 2013) . Another study found that perceptions of physical health improved following cognitive-behavioral treatments for PTSD in an all-female sample (Galovski, Monson, Bruce, & Resick, 2009 ). Future studies examining interventions for individuals with PTSD should include measures of physical functioning to identify specific intervention approaches that are likely to improve physical health outcomes.
Finally, these findings have important implications for sexual minority women in relation to poorer physical and mental health (Cochran & Mays, 2007; Sandfort et al., 2006) . In general this is an understudied population. Over the past 20 years, only 0.1% of the articles published in Medline examined lesbian, gay, bisexual, or transgendered health (Coulter, Kenst, Bowen, & Scout, 2014) . The Institute of Medicine stated that these gaps in the literature were such that fundamental research on health, prevention, and interventions among sexual minorities were either lacking altogether or were extremely sparse (Graham et al., 2011) . Given the overall lack of research, it is not surprising that few research studies have examined mechanisms by which stressors may confer physical and mental health disparities within sexual minority women (Hatzenbuehler, Keyes, & Hasin, 2009; Hatzenbuehler, McLaughlin, Keyes, & Hasin, 2010) . Although our findings support the role of hyperarousal associated with trauma exposure as one potential avenue for understanding health concerns among young sexual minority women, there are other potential factors that should be explored. Prior studies have shown that emotion dysregulation mediates between stressful life events and mental health Note. All correlations were significant at p Ͻ .001. Crit A ϭ Criterion A; PCL ϭ PTSD Checklist; Arousal/react ϭ arousal/reactivity symptom cluster; PHS ϭ physical health subscale; Assess 1 ϭ Assessment 1; 2 year ϭ 2-year follow-up. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
outcomes among sexual minority adolescents (McLaughlin & Hatzenbuehler, 2009 ) and rumination between experiences of discrimination and psychological distress (Hatzenbuehler, NolenHoeksema, & Dovidio, 2009) , although these studies did not in turn look at how this affected physical health. Further research should examine more complex mediational models where we can better test whether it is the psychological distress like hyperarousal that is exacerbating physical health concerns, or whether there are psychological processes that underlie both the psychological and physical health disparities found among sexual minorities. Despite many strengths, the current study has a number of important limitations. First, all variables were measured via selfreport. Although the assessment of self-reported trauma exposure via the Traumatic Life Events Questionnaire does not differ from a clinician administered assessment of trauma exposure (Kubany et al., 2000) we do not know how well self-reported physical functioning captures more objective measures of physical health such as diagnoses of medical illness or health care utilization. Future work would benefit from including additional measures of physical health including laboratory-based measures (e.g., immune function, telomere length, or hypothalamic pituitary adrenal axis activation) or physician reported medical conditions. Although a key strength of the study is the longitudinal design, participants were recruited between the ages of 18 and 26 and were followed for only 3 years. Because physical functioning deficits tend to emerge as individuals age, our ability to detect effects of trauma exposure on poor physical functioning were likely limited by overall good health in a young sample. Given the limitations in statistical power posed by low variability in this young healthy sample, it is even more notable that we were able to detect that trauma exposure negatively impacts physical functioning over a short period of time. Finally, our sample was comprised of women who identified as lesbian or bisexual when entering the study. Thus, we were unable to test our model in a comparison sample of heterosexual women, which should be a direction for future research to determine if the relationships shown here also apply to heterosexual women or are unique to sexual minority women.
In conclusion, the current project is the first to examine links between trauma exposure and worsening self-reported physical functioning in a sample of sexual minority women. In addition, it is also the first study to show that PTSD symptoms, particularly arousal and reactivity, mediate this relationship longitudinally. These findings provide strong evidence for arousal and reactivity as a key explanatory factor in how trauma exposure worsens physical functioning and provide further evidence that addressing PTSD through effective therapies as soon as possible after onset may lead to improvements that extend far beyond PTSD symptom reduction to improved long term physical health.
